Introduction
All the references are written in Japanese. We wrote this paper from two kinds of recurrence formulas of the square 2 k x and the deformation of a cubic equation written in Ref. [1] , and a hint of Tsuchikura. Therefore, it is enough for readers to know these three formulas. But it is very difficult even for Japanese people to read the Murase's book written in the Japanese ancient writing. Therefore, the readers do not need to read the book. Furthermore, the readers do not need to mind Japanese references. From now on, we explain the Murase's three formulas as introduction. The readers can know the origin of this paper.
Murase made the cubic equation for the next problem in 1673.
There is a rectangular solid (base is a square). We put it together four and make the hearth as Figure 1 . We claim one side of length of the square that one side is 14, and a volume becomes 192 of the hearth. Let one side of length of the square be x then the next cubic equation is obtained.
( ) The studies of three formulas of Murase progress by the third method (already decoded). 
Horner's Method
Comparing the coefficients of formula (2.1) and (2.2), (2.2) and (2.3), (2.3) and (2.4) respectively, we obtain the next calculating formula of
Similarly, we can continue calculating. The indication of calculating formula by synthetic division is next Table 1 . Table 1 . Synthetic division for an expression (2.1) (Ref. [3] ).
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Example 2.1. If we apply Horner's method to an expression (1.2) in case of solution 2 x = , then it is calculated in Table 2 . Table 2 . Synthetic division for an expression (1.2). We obtain the next theorem from the Murase's three formulas and 
Expansions Recurrence Formula of Murase-Newton
In 2009, we found the extension of Newton-Raphson's method from the Murase's three formulas and a hint of Tamotsu Tsuchikura, and called it the Murase-Newton's method or the Tsuchikura-Horiguchi's method. We obtained the extension of Newton-Raphson's method as follows.
Let
= where q is a real number that is not 0. We define the function ( )
Applying the Newton-Raphson's method to ( ) g t and express it again in ( ) k f x , we have the next definition. ( ) ( ) ( )
here, if q = 1, then the Formula (3.2) becomes Newton-Raphson's method. Furthermore, we call the next formula general recurrence formula of the Murase-Newton's method or general recurrence formula of the Tsuchikura-Horiguchi's method. Here q and λ are real numbers that are not 0.
The Formula (3.3) switches in various recurrence formula by q, λ, r, i. In particular, if 
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We replace the coefficient ( ) 
This is equal to Formula (2.9) in Section 2. Definition 3.3. The formula
is called general recurrence formula of the extension of Murase-Newton's method or general recurrence formula of the extension of Tsuchikura-Horiguchi's method concerning of n-th degree polynomial equation.
On Relations between General Recurrence Formula of the Extension of Tsuchikura-Horiguchi's Method (the Extension of Murase-Newton's Method) and Horner's Method
We easily explain by the next fifth-degree equation. Here 2 6 , , a a  are real numbers.
( ) 
Horner's Method for an Expression (4.1)
Let α be a real number. If we apply the Horner's method to polynomial ( ) f x , then we obtain the calculation in Table 3 . Furthermore, we obtain the next theorem by a simple calculation. Theorem 4.3. The recurrence Formula (4.6) obtained from Formula (4.1) is equal to general recurrence Formula (4.10) of the extension of Tsuchikura-Horiguchi's method of x of Formula (4.1). We transform the fifth-degree Equations (4.14), and obtain the next four recurrence formulas. 
